Cysteamine potentiates entorhinal activation of dentate gyrus granule cells in rats.
A dense plexus of somatostatin-positive fibers and varicosities is observed in the outer two-thirds of the dentate gyrus molecular layer where the glutamatergic perforant path afferents from the entorhinal cortex terminate. To test for a functional interaction between these two pathways, we examined the effects of cysteamine, which enhances somatostatin release for a few hours after administration but produces subsequent depletion of somatostatin lasting several days, on perforant path evoked potentials recorded in the dentate gyrus. Cysteamine (50-400 mg/kg, IP) increased the population spike dose-dependently both in anesthetized and in awake rats, but the slope of the population excitatory postsynaptic potential (EPSP) was left unchanged or even decreased. The antidromic population spike evoked by mossy fiber stimulation was not changed by cysteamine. The change is thought to be due to the increase in slope of the EPSP-spike relationship. In the hippocampal slice preparation, a similar effect of the drug (1-5 mM) on dentate evoked potentials was observed, suggesting that cysteamine acts through its effects on somatostatin in the hippocampus itself. In chronically implanted awake animals, the perforant path population spike was increased 1 h after cysteamine but returned to the predrug level by 24 h when somatostatin seemed to be depleted. These results suggest that hippocampal somatostatin released by cysteamine potentiates the response of dentate granule cells to perforant path input, without directly affecting synaptic transmission or general cell excitability.